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(54) DEVICE FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve picture quality in a 
display image even when a data voltage applied period is 
short. 

SOLUTION: A gate line driver 34 applies a gate voltage to 
many pieces of gate lines G1-Gm successively for a 
prescribed period each. A data line is grouped to four 
groups (d1 A-dnA: A group, d1 B-dnB: B group, diC-DnC: C 
group, diD-dnD: D group) respectively consisting of (n) 
pieces of data lines, and a data line driver 40 and a 
multiplexer 38 apply a data voltage to respective data lines 
of prescribed data line group in the prescribed period 
successively for the data line groups A-D. A precharge 
controller 44 and a voltage switch circuit 46 apply a 
precharge voltage (+V1 or -V1) of the same polarity as the 
data voltage next applied to respective data lines to 
respective data line groups A-D through a transistor 42 
between the time when the data voltage is applied the last 
time and the time the data voltage is applied next. 
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x-r •>j?>ym*zm?zmn\*>$vz'?- kmum* 
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fltllE^it^roT-f^ir^^H, iatERff^^P B 1WI=SfI 
fE^-' St^lc^— S>mJE*EPiJDUTBfrfEy- MSIEE]^ 
SIC J; -oTlEA^Hlftl £ *IX £>f- h tSlr&JiS * tltz 
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EP*n L T l^-S ISi(=«JiE46*-lr;Ufl>Sfi»IBlSff A<MffiBf 

[1**314] «!JaEmfi*]ffll#KI*, flfE-x— S"jtrom 
SffiCDspiSiWcCfiXliflfET 1 — * g£tf>$6*H!tf>S'hf! 
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I1 1 7bSi**«5fEmcOjSI%S*^ga>Igl!iSS„ 

-5a^^2;nz|^jt*^^fcy-^-^l-a^EA<E^3!)D*+lru^ 

*I5I(=. flaEx-^^^ii^l^i^ff^ct^ittgiti 
HiraEii<2:^M#S<t flria ^s&ro^— $ *a <t ©p B i (c# x is 
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frlEa* -tr JUOim EX -f -y ^ > -9"* ^ $WSaS fftX > * 
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1 1 ] BdfESil^X^ Tfli. StIaE7 : -'S' 
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SliaE*-l:^<b-r*lc3t^ni:fiSt^*«fc3l=, BflfET 1 - 

^ fsroae^sifflit- c t ^ t 9 x 

OfEmoiSS^^^groiEE!)*;*,, 
[ai^iSl 2] UlgE*I^Xx->^li, IJlaET— Si^ro 
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[«£*0>a«atf*BB*<»*Lcfe3i:"r*fR»] 

y, /<— v^;ua>ea.— *»a>flMB»«*«=j3^r 

ftT^X;?^ (LCD) ^b^t^>& 0 ftlCjU^h 
7>VX^ (TFT) *©X-f'>f^*^7hU^ 

lcd ii ^ iBffta>ajS*«S(=»)»-e#. »*o>iS^» 
y, i^o>a^-b;ui, si^iaa sftfc- 

*lcBl+&jfcfcTFT£««fca>»±. ffe*<0S« (3 

hbo ±a>±Bi=»jft»iifcavi«):*a«a&. -» 

fc«HB-*a>at«ll!l(=I*, TFT*«»:*>*l*4fc 

to<n&9L*o>'f— KBxt/a-vs-H-fc TFTt<nra 

H 1 c S JE * EP *0 f * fc 0> £ ft * <D x - 5» B * < IS 1 1 e> *L 

[0 0 0 3] T F Tl!LCDa>H»KBl** BIO 
(A) r=t*-r*5l=y— K«=«tttBf3eil)IBI8JlnL 



(H1 0 (B) #83) o ftS9Hz;U0>9aatt. TF 
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EEcoattt«BEI6*i*rK«i-r««(c<feora»a>* 

[0 0 0 4] i:-5T% LCD©f-*«*B»«K 

7 s — ^ «£E*Epa-T SKiftBft*^— 5» Ma>st£ nfMi 
(=i3l+*«K*:RH-efcSLCDa>*HHft. SffiWb 

**wr*fctf>i=SMiti=Mfc (mtfiooo*) co^ — £ 

**lftl+fc»*. #*l=**©BBB**«»i:tt* 
(M^tflOOO*^— *«*B«Tf £1=1*2 5 om<b& 
jii&ZmTLtz (BiBS$2 5 0Si^f:) K5-f/<i 

ffi(eK<fe*£l*5IH«3&<fc*>o *fc* LCDtf>l§*i$ffl 
fb 5 /=*>(:: LCDtDa^jut&tf^S'h* < 

-rs*. ctLicffoTT 5 — *«a>e«y5 L t/h*<«:y. 
[0005] ±tmmzmfctz>&ffit Lr. ^-^B 

IKOl/n (nl*»») a>«(DIE»Btt*«xfc K^-f 
/<£Klf&<tjfc(r % :(DK7^<$nll(Df-$8»fl) 

[0 0 0 6] L**U ^U^^L/y^^BM-Cf*. IStt 

St. ft^-^BW^T 5 — *Bffi*aHnLTL^*i»Bf4 
BiiB8i:»f*f->«»a>ttn (vjl^^u^ 

XfS^nirl^) *<:*#<**lCttoTtt<tt«. «*. 

I*. B10 (D) 5 (=-r—*B£ Al¥~DI*<D 

4o©f-J«Bi:»it, *f->«»i:ll»S<vfc« 
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H10 (E) iZTfi't&olZ'r— $mi±W1)QM£\(D-M:£tf 

(wi«i«Bp B ia>^£»* 1 1 t Lt^t ) u sann 

*Hr;UlcgjF*l±£^#BB«£-»1±?\ S^U«(D 
BRtfttT* * £ 5 MB tffc o fc . 
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«^S«ct*<t#i ;^ B B e a^^g(DiES!i^g^ l/B 

[0 0 0 9] 

(c*&Hfcft&%aS^£B<DBB£B(*« ^B*©^ 
B**u T-$mtf- h«<ka>*»tt«lc. -r-^^ 

BMTT»iSKS*jKfc««»£* tfE««»0>nic£ 

aBE^BliPL-CiSy— h«l=tt«**ifcTOE»3FHfe7M> 

«e*b*o>t— *«ic»bs*u miEBfse 

<b*i**^-*«BB*«t. «Ef-*MMfBi: 
*y miB^— *I»(=t— *«JE*<BllnS3h4WI=. TOE 

[0 0 10] IJEt'li, x-^jSiMS^Klc**^-* 

L^-t— : * *££:fh LT«3E*<3fEtt* Z i IC J: y . S^r 



[0 0 1 1] ^(Dtztf). ^5£WT*l£^—$mz^r—$m 

i±tfmu£tiz>miz. «tt«(»^s(=«fcy. -x-^^o 

t*— *«0>Btt*«l»irr*. c*uc«fcy. #-r-*ISlc 
a>«ttr«w= epap £*l<5 ^-s* lEicifii>I Woti^ 

l»B35<JS<tt*. 

[0012] «ot, #x-*«i=»**-r--*«i£Bi 

*-6<Z>"C. ^r— *«EffltoMB*<«l**«1=*ltB«t-e 
lift * t± -5 C <t tfT? # & o 
[0 0 13] *fc*BBBtt. ±EBMI=J3^r. 

»=B«=froBEBffi«Bl*il=fT3 citttli Lti^ 

<b o 

[0014] jtiB(=j=y, §hk*©^— *iii::*tL. is 

»fif- Jr IRK mzm\z=r— 9 WEE tfHHn * =K * 

otf- 5»SJEBl*Q»!ia*<3®<fc-S) fcLTt, BISK 
£«fiTf £ t 1 — •$» * <J>fc < f -5 d <t *<T? # •& © 

[0015] /<f*j, m&mm^mt. *y»L<[*. 
-a ( - 3t » * m tt y ^ j; -5 1 c t— s< m a> m $ *i m r -a . 

[0 0 16] *fc,'Sfi»Jffli^Sl*, <50^.lix— 5>^(D 

[00 17] &tz*&mt. ±IHIgH^(c33^T. "T ^ 

m^mztft^ ^ c t (z «fe y Hffif-J M<D«iia>ttl«i 
[0 0 18] — »©x— SttlcElMcaittfRttS-r— 
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«ctft<H*a>7 f --*l»a>«tt**L<"r«cfc*<Tf 

dot, S**©^— *«0>#*|::»L. EP^D-T 
£7*-$ aEE©att*<«l!EIE"r * £ 5 

i=*y. t*— **aa>a&*. a***B»"rsc£«i:<* 
iced An £ ir— * aEEKifiiMBt -f * c £ a<t?£ & a> 

St*— $aEU:«fc y flt«»M«EE3&<SE<b**L-6S^-bJb 
[0 0 2 0] *t=«(i*iJ»^SI4. t*— *ttHM#RU: 

cty^-^jsicMia^-^sjE^m^^^rAN^^c^ 

[0021] &tz*mm. ±tmwiz*$i\x. n&.M 
«a»llll«ff*<»b*H«*^*;u(c»ttSftfcy— h 

t8icaE*<m*n*;hTi*ariai::. 

*tf3ci:*««i: LtL^o 

[0 0 2 2] 5»»0)«fia>»lfflI*{Rr 

■e. ^r—^aEEOHiiiD^Baj&LT^&s^-feyutDaaw 

[0 0 2 3] *fc**MlC*5^T. SiaSIffl^Sl*. 7 s 



[0024] ^^*«nicfl(«XAS^ttaa)iRn«ft 

W3EianwiTT»iPiEa**Lfcaa»i:. rose 
aa»a>wi=K«4*Lfc*at. 

a/±^En*D l TWiEa^^ucDaasraaE^fiineaE 

l=*fc*1**T--*att9JlOX J rv:/£. MfE^-*a 
lEBiftiXT-y^cSfeSo-C. UfEr— ^^(^a<iA<. EP 

*d * *i « * ai±fciso* < j: 5 c:«i»-r ^*j»x t * 
flfESlfflix^^^c^y. ^-^SE 
«9ttur^&iiiigs*^juoaaMn«E«nnGi)fC 
aBE(=wa-r*jEa)»iii*«iii-r*c:ttw«t lti* 

[0025] cillery % mB&mtu:* ^-^ir 
wr*-?-*aEBi*p«iraA<fi^»^i=*. #s^-tr;u 
©aaMaEA<w»**ifc7 s --^BEa>***(c»js-r 

-St*1t5^tA^(Dt, t*— ^aEfflJlOJtllPHWfi 
[0 0 2 6] *fc**wr*. -tffi»WC:*5lvC\ 

LT*IB»f3e*DBrtl=iI(=fT 
[0 0 2 7] lifr 5 lc. *«flHr*-x— SraffHMnJH 
*0)T?. ±fE^cfc5lc^;u5 1 ^L^^^xlgi[i^ff 

*<Lfc (cnic#oT7 ? -^aEEP*D^r B 1^<^ 

<«ci:A<^#4a)t, »flg^8SS<&*II!ffi<b. ■ 

[0028] 3Sfc\ Mpxf^^it, *y»L<r*. 7 s 
^aEsai*DLr^*p B i(cs^-b;u(Daa»raaE/)<ia 
^ «a>ae$*iffl-r « c <t *<t? <& . 



(6) f$fjfW9-- 3 3 8 9 1 



[0029] ftM*TV?i*. m*i£?-$m<D 

mz. ^-ztmrnQ.*. m.^mm.^^^tu<mz 

[0031] ftm*Tv?iz. mttT-tmzffi 

0 t— $ mi± & mu l x ^ b mz * be: £ ep aq-t & 

[0 0 3 2] ^f-*^B^(i. JlfE^lCfclNT. ftIffl)X 

t- v -7^-^^ic;^(cEn^nf 3 ^-s mmz 
m^mmm^it^^^m^Mzmm^^tz^f- m& 
izmEEzmuLxi^mizfr? ^tzttmt ltm 0 

[0 0 3 3] 

oui^mnzmi^xm.BA?&j)<. *^fi^TirtEKL 
[0034] en 1 mm&m') m 1 ici^^m^^ 

-S^^T^X^Lx^ JX~ «y h (LCDJL-^h) 3 07b< 

p B B s^^g^iBHisg<b Lxo)mm*£W:3 2 «as 

^g§<t LT0Sit^(D;*g B B 0 ^^X^U^ (LCD) 1 
0£ffi;lTl^ o 

[003 5] |2l:^tct5l:, LCD1 oii^^-^ 

1 2\z±^xmj£mMmxxHfa^w:£htz-M(»M>fa 

14. 16 (iiL, 1«1 eiiiiBj^ffi) £<§*_T;fc 

y, S«1 4. 1 6(0^1^1*;^ 1 8*><£fA£;KT^ 
3o £«1 6(DM1 8 i:tg-r^®[c[^®|=ilB^aS 

2 0 7b<ff2/££*LTl>£o £^ffil 4(7>;1£ B 3 1 8<htg-r 

ssck*^ ux^^uv'j zi^ommmztixtey . c 

<7>^'Jx^;uvU=j>Ji±[r[i^fll h^>v>x$ (t f 

t) 2 4*<^ t»*)<?*mz§,mmz*ixis<>) an2# 

RB) . #TFT24 IC^JS LTSU 2 2 b+l"C 

[0036] IS 1 *t?(£L CD 1 0(D(ElS§^gfB§^|C^L 
Tl^o H^I*^SS-r^A<. mlili(7)mffi2 2fi^&T FT 
2 4 0)V- ;MC^*}g^£;KTfciJ % jftfi 1 8!il@2 
2<tigB^m^2 0£C:tf&3;*iTL^o fcj3 % Bl2t?l*» 



-(DisiR(c»i£-r-sjaai 8. t®2 2ai/^iffi2 
ri 8 j ^Lt^Lti^o com-v>mm\ztti&? 

-5?SS1 8 1*. B«2 2. afflta20fttfTFT2 4 
<!:^lc*:^B^(D^^-tr;^^#^^i^L-Cl^^o SB^m@ 

«a«^2 6i*«is**Lrfey. Mii2 0(Difiii 

[00 3 7] L C D 1 0 (Cli. Sffi 1 4 ftlJlCfifr^ftC: 
»otitf*mt^- httG1-GmA<»lt&*iTfcy . 
&TFT 2 4 0>f- H**f— hffiG1~Gm(Dfir+L^(CgJS 
StiTUS. h«G1~Gm(Dft*ld\ y-h^I&H)^ 

— httK7^f/<34liLCD3>hP-73 6lC&gg£ 

[00 3 8] Sfc. L C D 1 0 0>£ffi 1 4 «ICI*. ^!f— 
h«G1-Gmi:3t»-r**ia]l=;GoTBtf«)4 x n #<D^ 

— d1A~dnA, d1B~dnB, d1C~dnC, dID-dnD 
ffibHTfcy. §TFT2 40)KL/>f>li:§f-^SO) 

»^*/S£4 0(D^-*l8# d1A~dnA(^-*8IB* 
A) . dlB-dnBC^-^jSI^B) . dlC-dnC^r— 
»C) RTf d1D-dnD(^-^^»D) iztfjv-zfftl+Z 
tlrL^^ 0 &7-$ffi<D-m£. (4x 
n) <b:I^^CDtll^^^(»^fc-7;U^3fU^-9-3 8(C#/7 
«lifc**lTV«. VJU^^L^^thS 8(infiC7)A^4ffi^ 

«^.rfcy. ^a>nfia>A*Sf±s^-«ldi-dn ^^>l 

X?— $m K7-f/U 0|C#^»«*+LTl^^o ^> 

^ K^-f /n*4 ostf^7;u^^u^-9-3 8(i*^(D^— 
^SBi^SCSfSLtUSc ^-SfS K^-T/<4 0^ 
i;v;u^^u^-9-3 8(iLCD=i> hP-73 eiz&m 

[0 0 3 9] */c«-x-^«<7>ffi«Sl± h7>vX^ 4 2 
>v^**IEgiJ-rSfci6lc % S»^I¥A d1A-dnA ic 

»«**LfcnflO) h^>^X** rh7>vX^S42 

Aj . T-$mUB d1B-dnB iz&m£*itznmv> 

rh7>V^S4 2BJ . ^-^ita¥cdi 

C~dnC |CttM**LfcnflO)h^>^X*« rh7>v 
X^B42Cj . -x-^^^D d1D-dnD {ztemZfitz 
nm<0 \-?^i>*$% rh7>V^^S42Dj <t 

h7>vX^?|42A, 42B % 42C. 4 2 DCD 
& hl±#^3f U ^-V — ^3 >hP- 

5 4 4(C»ttaFftTfey. ?'JfV-V3>hP-74 
4(*LCD=1> hD — ^3 6!C|$^^turL^o ^fc. 
±IH& h7>V^^4 2f±*«M0>X-f ^^>^*R(= 
^JSLT^y. ^Jf-V-V3>hP-74 4(i$»W 
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Sg4 e{z&*mffit!tiT^Z>o Bffi«eElH'4 6{iLC 
61*. lcd=i> hn— ^3 e^h>om^i^Cx^ fflf 
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2B. 42C. ^Uf^-ya>hP-744, ^JE^ 
#l5lS&4 6MLCD3> hP— =? 3 6fi*^(7)^{i 

[004 1] ftfc\ ^U^-V — y«ff+Vl <tLT(*& 

SJ±-V1 <t LTl*-?— *WJE<B*'MI!(0 1 / 2 0X1* 

Its ^-^SECDS^fi 
*<+2.5 V. S/hffi7b<-2.5V-Cfcofc*i^(C(i. Zfi) 
x-V — S>^I±+V1 = + 1.25V. - V1 =-1. 25V (f 

<t*<Tr^^o *fcWE«J«EI8&4 6 1*. Hn?(±«5tM 

[0042] 2tiz%inmmi&<Dftm$:WR'?&o lc 

D 1 OfcHH££^-f £i§£\ LCDa>hD-736 
I*. rn^CDf— K^G1-Gm(Da*>cD<5i+i. ? bNi ^{C^LIS 
>T— hfaiCfSgg^^C T F T 2 4 £*->£i±*y- hH 

z>f- HB36<«riHWSRrBifiicin*«i y if £ 5 

y— h«K^-f/<3 4(Z)ff«|*W»-r*o ^TrLCDrj 
>hP — ^3 61*. K^-f/<3 4#y— h^BE 

^— **«ic»yta-rt*i=. BiyaiLfcsai^-*^ 

*-r«B«[lc»l6'r**#*a)«ffi (-r-*«ffi) «B 
*Hd1~dn ^LtTji/f^b^-y-a 8^tti2i-f3c 

-*gl±7b<. J r-^^l$AA^^>liI(c•7;^T^u^+l■3 8 

[0044] Z*LjCcfcy03 (B) fC 4, 35***31=. pjf 

*fB»A-Diciiii(c-T— * we#ep*d**u :<?)f 

— £^EEA<. TFT 2 4 A<t> Lt L^#S*-b;KDt 

cfclcfc*,, ^cd*3(c. *HSSff^Slc^^lgiJ^g3 



2 1*. LCD1 O|C^L7^f?b^^Xfg$n = 40 
-7;U^ ^ U «y ^ XiBll * ff ^ o 

[0 0 4 5] fcfc-r— *WE(D«tt(4. i4 (A) l=t 
***3I=* Hfc£:7U— A^HflKOS^BLLCD 1 

LTtcfcLNL, EI4 (B) (c=fc^-f *3K. aJc^^U— 
aHr^KDMlzHI— gft^f- £^J±£EPJ]DL. x— 

(D^Lx-A-ei*. #a^-tz;u^J{=fiiHiEn*D^^fcx— £ 

«ttt«tt©lia*T— *«EEt*^BMlrt-*J:5l=L 

Tti*l\i 

[0 0 4 6] — LCD3>hP-736lt "f— £ 
IS K5-f/<4 OSl/^f^U^7f3 8^Lt#f- 

yX^S4 2 A — 4 2 D£># h7>vX^0 Kb-f >C 

S*3l=«£ffl»llB4 6£ffl1l*.*o x— 
^mJ±^®tt*<d4 (A) CD£ 3 lzm& 1 ~? is—jumz 

j^mztmTL. ^r— ^*E(oatt3&<H4 cb) <d*3c: 

[0047] *fcLCD3>hP-736lt Z? 1 )?* 
-y^>hP-744^L, X-^SSA-DfZgS 
**tf= h7>vX^?|4 2 A- 4 2 DS, #^i3 
(C) (=^-T*>f 5>^T?!HlC^->*i±^ Q 
[OO 4 8] C*U=*y. x — ^«JE35<BliD**LS«r<D 

f~^f|[c^L, f-^fMA~DSi:> 3fe(=BHn*Jh 
^WEEtHSttO^U x-v — vlE ( + V1 XI* 
- vi ) 36<H]ins#i*cfc«=ay. «-x-^^oafe 

(*. f-^« K7-f/<4 0Xtf7;i/f? l/^it3 8 
LTT— ^BE^EPiDStLSi^lcttWinS+ifc^g^ 

5 V--2.5 V. ?'Jft- v«EE3b<+1.25VXtt-1. 

[0 0 4 9] Strx— ^8SS¥B~D(C^gx-V — vlE 
*EP*p-r*BBJc|* % B3 (A) (ct^-Tcfc^(c>f- h«8 

icy— h«ffi*<Biin**irte y . ay- hftictttftd*. 
l:l^^)g7F-fe;^^Jco ^ &a^-tr;^cDT f t 2 4*<^-> Lr 

m*n**i*t ^iriifriES^izyu^aawppiiiE^^g 
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mut<ffitet!*i&t* H3 (D) TF 
tftfffctti*** m^o (e) #**!) titixL 

zm&izttfoirzmizm-tZo m&&miz&w:i!*itz%i 

x. -btsiccfcy. «^-fe;ua>j£fii 8(Ditmmmtf. n 
**Mzm^£&&^£femmzttfc-f zitmmmz- 

[00 5 1 ] -bfE-cii ht?>vx£l¥4 2 A (CO 

izj-^m+xi^tztf. cH(c|g^^ti^tiO-eii^< , 

ni3 (a) (c^^^^-r^^ic. f-hm~»o>7-h 

l^c C^LlCj; U s h7>vX^||4 2 Alzf^^^lt^ 
A d1A~dnA [c?M££ftfc#g^ir;U[co 

tfT-$mmz-&^z&om$tf<£y&<te&<Dxft 

[0 0 5 2] Sfc. ±UO & 5 \zL tzWiS. mm<iE(r> 

otfcy, m&tfn<D?-$mi±£mnTtz>t£iz{tr 

(f-^SE0i*MA<+2.5 V. «/Mfi*<-2.5 V. 
3fy^_ *J<gj±Vltf±}.25VX*ib&f?&k. miB 

ffi*g£ + 2.5 V-1.25V 2.5 V + 1.25V, "ffcfr** 

+ 1.25v~-1.25v£-f £) C<fcjb<Rrfi6£fc*. 

[0 0 5 3] -bfH-Trf* h^>vX*»4 2 A~4 

2D(D«|^) h^vX^SlMc^fca*^ 5 

0«x.lilH3 (C) ic^-T hc3>^x£f¥4 2 A 

A- 4 2 DGD£T£> h^VvX* 5 ICL 

ttJ:l\ ^^IfliZli^cfcafr, CO<t^lcEJ3 (A) IC 

[0054] c«2seii»n] *ic**wa>«2Hiifi^ 

-<B»-5§-£ttU KM«*B8-r*. Hsir^-Tck^lc. 
*2 jlSB^ffil=«*Ki!iS${E5 0ItfiEE«J»ElK4 6*< 
*BS**irj3U. h7>vX^?f4 2A, 42B. 42 



C. 4 2DC0^h^>vX^(DKb-r>(ia§S^4 8^^ 

[0055] mzmzmmMmtoftmzmwtZo 

tt£d4 (B) 1=3^* 5 T LCD 1 OiZM^L 

£S^L. zf*J?*— v=j> hP-74 4 1*^— 

A~D|:ifg^£;ftf- h7>vX^S42A~42D^ 
#^H3 (C) |:^t^^5>^lll:t>^l>o ^ 

— ^«H(oatt*Bi4 (b) o^oizmm^tz^. m 

* CD =r— $ %k \z EP m £ ft £ ^r— £ m J± <D4£t4 1* ft Esl Sic 

SfiO left*. ftoT. 7 s — *«ffi*<BMn**i*i:#a> 

[0 0 5 6] *f:f-^MB~D!COl^(i, h^> 
VX^84 2 B~4 2'D(D# h 5 > VX ^ *<^~> ^ tt^> 

^ *8& B - D <7)#^-^ JSG>W+L3!)> ^ ftT ^ * S 

TF-bjwz'D^xitn&TtimnE.&o vt$tiz> 0 m*<r> 
m**Mzmmzfr&?-$nE.<Dmmtm®&&zfr 
z>(dx. ^— $ $m b ~ d [zmmzfrtz&m^-tJi'CDW. 

v-3 s&ftLX7 T --$mj±ti<muz*i&t£iz\t. mm 

[0 0 5 7] ttot, ^^Plc^TL-x— ^^l±<D 

En*D35<BB*6**L*t. H3 (E) ic^^-TcfcaicS^-b 
;ucD^arp1^l±(i. ft* (010(e)) <tih$^Lr. 

mmmiztii^xt. H3 co (c^-r h7>>x^ 

4 2 AJt>^^H S>^(cfci>r. h7>VX^ 
II42A-42 D(D±Ttf> h7>vX^t>^§J; 
7i:lttcfcL>o ^fc. ^(DkZlzm3 (A) (cSftft 
cfc 5 icy- htSlcy— h«E*Epia Lfc*A<»* 

[0 0 5 8] ^tz. ^—^^(0^4^114 (A) ICtf 
-f cfc 5 IC. ©ft 1 ? U-ASlC^jfxt L C D 1 0 IC® 

&?-$ffiizm-m\iOT— $nE.tfwi}u$*i&<bx+. 
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(?)cfc5{c N y— h^G1~Gm<7>Hfrlc^>r-- hHEE£EP2)P 

[0059] ^ot, Tr-zmizcnm&zmmii 
j*mzv)W7tT l c d 1 o izm&z s^-f zmsizit. 
H3 (a) \zm&mT<^&z>iz. ?— vm.^v>>f~ v 

^E^EPAP^ftTl^ttS^ h^>V?X*f¥4 2 A~4 
2D(Dfth7>yX^t>^t^) (H3 (C) IZ^-T 

5 >^T? h^>vX^||4 2 A — 4 2 D0)& 
vX££!lI(C;f >£i±£rf)^ ^L>(iH3 (C) d^-f h 

X^||42A~42 D(7)^T<D h7>vX^Jt>^t 

^je^epap^^^ici*. &m^*ji><Dm&*ir£\m 

[0 0 6 0] &tz. -tfB-eii4S^4 8^f$ifeLTLNfc 

[ o o 6 1 ] cm 3 ns6ff^3 3 mmm 

m3mmtemz&z>mw}*£W:s zi*. h7>vx^if4 

2A. 42B. 42C. 4 2 D GOft h ^ > V>X £ CD 5 

V-X*<#^-^*SI¥A. B. C. D(7)^^#gCD 
•x-**8 (lT#*7^x-$*gd1A.d3A ..-.d1B.d3B-.d1 
C,d3C-,d1D,d3D •■•) (cft«**ifc h7>v^^0)Kl/ 
-f>ii»««54Ai:««S*ir6y, y-xtf#f- 

*>, x— $r«d2A,d4A d2B, d4B d2C, d4C---. d2D. d4D 
-) \z&ffi£*itz h^>v>X*<£> KU'f >f*$SB«5 4 
BlC&j&StLTl^o 

[00 6 2] tSSIS 5 4 A s 5 4 B li^eE^HSSS 4 6 
IC»«S*ITU** 0 m/±^^[U£84 6 I*. LCDn>h 
O—^ 3 6t^(r>t^iZftCX. fgllS5 4A, 5 4B 



L. «BE«JSH1»4 6 3&<fft»«5 4 A. 5 4 BlCEPAn-f 

*g5 4 AIC^'J^ — v^m/E+Vl £EPrtPLT^£££ 
(*$&SS5 4 BIC^'J^-V— vSIE-Vl £EP*PL. & 
■tft5 4 AlC^U^-^ — ^SlE-Vl £EPADLTl^<§>£ 
^IMSBISS 4BC^'Jft- VSIE+V1 ^ep*d-t 
*o «3SSHS«MRT5f** $ai^5 4A, 5 4B&(/IE 

[0 0 6 3] *lc«3ltlfe^l6a)ftffl*KWrSo Ib3 

*tfi»»C=«*-r-*«K5-f ><4 0f*. ft"r-**JiP 
A. B. C. D(DfMKDf-^id:ffiM@0f- 

^^l^l=Sl^^c®ttcD^<^^T r -^Sl±^E^^^ m 
4 (o xi* (d) 0 ftx-saaicEpanir 

Sx--* WE<D«ttld\ 0 4 (C) l^tcfc?!:^- h 

si ^-osicsetScfcacitt *i*u H4 

(D) -ICsf"*- «fc?(-|IHft1 ^U-AS(cS|c-r^>J:5(c 

[0 0 6 4] ^f:LCD3> hP"7 3 6(i, x — £ *I 
K^-f/^4 0^r/v;U^^U^1^3 8 LTftx— £ 

ffl*Sft*x— *«JE(D«ttrt<a) T?S*ili8M5 4 
Alc^'Jf^™ VSJE+V1 Jb«* »5 4BC^'Jf 
-V— 2>WE-Vi 3&<B3iP**L-6«fc5(=*E£«*IslB4 6 

<D«ttrt<* («»»B© ; r--^«l=EPai**i*7 f — 5«« 
£<D@1±^iE) Tffc*L(*tt««5 4 Alc^'J^-^ — i?« 
JE-V1 7b<. 4 BIC^'J^-V— ^SJ±+V1 

ft ^ EP AD ^ £ 5 1 c a EE ffl S H 4 6 * «J g tl Z> . 
[0 0 6 5] "T*t>*>. ftx-^^lcEPAP^^L^^— ^ 

^J±cD4itt *<H 4 (c) (D.fcaicy— h«9l ^>T>Slc 

Slc^^L^ii^lCl*. ^S#S5 4 A. 54B(rEPAD^H 

frz^^izmiztywrnm* eco^m^umL. 
^icEn*p^+i^T r -^mEE^ttA<ii4 (b) (Dcfc^ic 

A. 5 4 BICEPAP^^^^'J^-V — vBBE0)«tt*i®« 

1 ^u— ASictDg^)^cfc5icSEE^)glHlSS4 eco^ifi 

S*Jffllt*^)o ^LCDn>hP-73 6l^ ^'J^-V 

-vii>kp-744^l, ^-zmsA-Dizmm 

Ztltz h J 7>i?X^?¥4 2A~42D^, ft>5?|gl3 

[0 0 6 6] c+ilCcfcy. mm)S6^S§i:P«(c. ftx 

T-V — i>SJ± (+V1 XI±-V1 ) *«#A~D 
ft(cBPiD*ti. x— ^SEE^EP^P* *t*t £tf>ftx— £ 

^fi'x— ^ HGEtf>*GK#-f 2. 5 V 2.5 V. ^'Jf^ 

— y«BEA<+1. 25VXI4-1. 25V0ii^(*. EPAP£*i£ 
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[0 0 6 7] tot, ft^-SttSKWLT*— *«EE<D 
W*D3&<Ba*&**L*^. 0 3 (D) {Z^^T&olZ. TF 

BEfflJtaJBIB*<»T^*»C=x-**ffl=»lt^4tt(=3» 

[0 0 6 8] fefc. »3aEm»*=j3^rtp. H3 
(A) i=SM«-c*-r<fc5f=* ^-hS^y-hiE 

0>ailDtlWft-r**-f 5>if*#< LT\ h7>yX^ 
»4 2 Atf>& h^>vX^^>^i±^><t#lc^>r- h 
K«JEA<Wfti**iTt^cfe3(=Lrticfe^o * 

fc. El 3 (C) l^th7>vX^H4 2A^>^t 
&£-f 5 >^(Z*5lvC* h7>v7,^S42A-42D 

cfcl^o Z<Dfc*U:Bl3' (A) 5 1=^— 

[0 0 6 9] 3felc 4 J|fl&fl2 

*BS**Lrtey. h7>v^>S4 2A, 42B. 42 
C. 4 2 D(0# h7>V^9© Kl/-f >liSJft«5 8 S 

[0 0 7 0] *i:»4SltM^ffl$Sfflt4. 14 
SM6fl2»C:«a-r— *« K^-f /<4 01*. SfelcK^Lfc 

g <D^-S lft& ffl£fc# KDf-^ IBHMcElMca 

(14 (C) . |f:LCD3>hP-736 

I*. ^-*tt»A~D|C»«S*lfc h7>V^^84 2 
A-42DJ, #*H3 (C) iC^-f^^ ^ >^"-eiII(Z 

[0 0 7 1] JB4**»«-CI*-r— It, Ma 

B*^^— ^»0)afif*StMcattA<»)S:oru^o - 
OfctfK h7>vX$ff42A-4 2D0)§h7>vX 

<0VtS6<fc5lc, &m%5 8£fl*LTEl7[::*EPT? 



^-r*ifiix(*-ta)jtta>*iRi(caw3&<»»i-r*o *fc* h 

^>v>X£2*4 2A-42 D<7)# h ^ > *>7> $ A<^">* 
it-6t#lc(*y— h«(=y— h«E35<HllJP**fC^«(D 
T% »>f— SJ»|Cf£^£;ftfc&S^-fe^<DT FT 2 4rf>< 

(cat«**irL^«»a«-bJH=oL^TI*H8 (b) ic^-r 

[0 0 7 2] H8 (B) tl*h7>vXM2S 

tf^— *«K^-f/<4ot*aMi=*Lr*5U. ^;u^ 

3fU^^3 8<DH^£*WLTl*'&o 
[0 0 7 3] L C D 1 0 0)&*<D&7F-1zj\,lZSliBi m 

tt*a>IgH)73;£T?(*. H8 (A) lc«aM(c^-rcfc 

i*. &mz?-$mi±tfmu£fr&ffi\zmmttwzwm 
wnatt^Ji©^— *«ji^Biiii4*ifc«w-b^ 

(*. ^lircattA^tD^r— *SIE3b<BniB]**iSt«a» 

m we*<o v tft y . »c«asra«iEa>attj6<jE<&m 
*En»-r-6«^-fe;ua>«a»racc»ss*LT^fc«Bf 

(&i;f-^Si:I8*lifcSS) (*^itiz^r^tt-c 

[0 O 7 4] C*llC»L*4*lt»«[tfr*. h^>i>X 
^||42A-42 Dtf># C 4: |C 

*y. BS^3-?-$«l<BSta: (f-^MB~DicoLN 
T[*B^5^~^^lc#^f^^^t--^^S^-tzyU(7> 
■attlliaEti) *<EIM=»L < ft* <fc 3 lcStt«5 8 

■I: J: y >Wt4MS 5 0%«T?*4. 
[0 0 7 5] L^U #7^— *«(c|*#a^-b;Kca^ 

9tizmn£htzT—$m&(DX%£izffcctzmtte^T 

l*»*l** h7>vX^^>t4<l:, W^x— *S 

a>afao)$e*Hia)S(zi6i:-c. a#> r tan !*&<&*><. 

<DBa»Pfl«E) OWbl=»*LftL*««f («9K) *<5fE 
[0 0 7 6] Sot, ;B§B71(7)ig^gI*5 0%^^^ 
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[007 7] ^-SWffiSBPttrrs £ 

[0 0 7 8] tMit^SKfcl^Tt. M 3 

(A) icJBftig-e^-r* -f xfxf— hsliz?— ha 

H3 (C) h7>^*S4 2AS*>St 

££>T 5>4fC:j3l\T* h7>i/X^S42A-42D 

CCOi:#. ^— hfi^O)y— h«EE(DBlftl*|g3 (A) 
[007 9] *fc % *«IE<D«tt£El4 (D) IC^ 

«t*«^-r-sii^(cii. U3 (a) izm&m-z^*? 

7^^^84 2 A- 4 2 D(Z>£. h ^ £ V £ 

(03 (C) |C^-f*>r 5><f-e h7>vX^S4 

IM*EI3 (C) C^th7>vX^H4 2ASt>^t 
£*-f 5 ><fX h7>^X*S42A-42 D0>±TCD 

»^#*fc*(c#««-byu^a>T— *«ffia)H]Jn«)|[B*< 
[008 0] C£lfttt *l=*W«w#W*<S8 
£ a ISI9(*aSiSIJfi^ffiT?K^LfcK»gjS3 2(=t5^ 



-vSEE<t Lt + 1.5 VXtt-1.5 vSHHnLfc»ft 

[0081] H9ic^tNT (b) i* (a) izmmr-mAj 

/=(6H*tt*LfctO>i?a&-53&<. H9 (B) ^btW6 
J: a \z % zfiJ^v-zsifrlbUl^m&ltT—Z «E 

ep ad*i y (d b# js -e * m& m m i± *< » * d l x * £ * i = s 

(7)ii^(4+3V) (rSLTl*fcl*o -Of-^E!:^ 

-r*a«ra«ffio^s»(*. lcd 1 o-?s^2-t±£Pg 

AmK-ettMDtt^ r i j Hft«^# 

(DmmmmE.<Dm:izttm l. lcd 1 oa>58ft0>*asia 

[0 0 8 2] ctLir^L^'J^-v-v^frofcii&l*. 

(b) icn^-e^-Tcfca^. t'— *ai±a>EPAp£$i 
Lxfcy. lcd 1 oa>j*aa>3fltaii»(*HiaiLfc-r- 

-ife*i±^Ci:3b<-C^. L C D 1 0 (CiSiliSlT'ilH&^S 

[oo8 3] S3iir^si;i4iHf^t 
i*. #f->««A, b. c. D0satifl)f-^a 

L. *4jtJfi^!B.T?KMLfccfcaicatta)R*f*7 ? — ^ 

[0 0 8 4] &tz. ±u<Dnmi&Wtx-it. ?—Z»(D- 

S h7>vX* 4 2i:tt«LfcWSHWLfc^ -4xlc 

U^7it3 8Mh7>v^ 4 2|C#^f£gi-r^cfc5l= 

3 8(CJgj^L. ^r-^tacDffiaflJ* h^>vX* 4 2 |C 
}gSKLfc«^lcr4. SligLfcLCD^^g-r^XSlCfc 
l N T\ K7>vX^ 4 2&tf7;Uf ^1/^-9-3 8Sffl^ 
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[0085] *fc. ±immMmvit&Tr—zm^*ifo 

X^|?42A. 42B, 42C. 4 2 DSlC^ltt^'J 

m-Sizit. ft h7>vx^oy- KSttlbt^Uf 
[0 0 8 6] Mlc. y— h«BE3&<HMn**iT 
(I(=»J£-r*-S«JE <«x.«+2.5 VXIi-2.5 v) 

sawnsiwE*^— * BE<D**«xi**/M»i=*tJS-r 

— S?**i*»*l*«a**IB«BE*»E«/h«l^rtlltT* 

<b * . «a sun m E»/hfi ic:?y t*— 

*»»l*«a»IB«ff*»E«*fll^rtlltTKft*l± 

£) o^T. «apa«BE*F9fa<©att. 

(=-r*ci:*<T?#*. 

[0 0 8 7] 5S^ % tt»El»*LCDa>/^U±lClSg 
CMOS«31©ftya^36<tt«MIILLxCi:*<*^^fc 

*«K7-r/<*jHi**ui. asxaaBBib* bbqb 

[0 0 8 8] _tfET?l£J£*fgJ<DLCD 1 0£#J<t 

Sif^t^f^^IiW^ It, S»I©LCD10 

tf> & o i:*aiW*«C«i^ y x$uu-> y a ffl 

g zi >«\b/Kg vg =j ><&s«Jb(c^;u^:?i^iM?a>tt 
aisiss^ff^-r^ctf*. ^gx*;uvgzi><7>g*Jt 

[0 0 8 9] ±RX*\*'*JW?isy<7X&® : S:fr 

[0 0 9 0] 



[*W<Z>5»S] ei±KWLfc«fe5l=*BBBf*. x-^lS 
lr-=P— £ SJEE^EP^n ts *L*Stl=. ^— * «0>«tiL35<BP*D 

Btt*M»P*-*«fc5l=Lfc<D-e* ^-SBflEBMnBMtf 

[0 09 1] 7 s — £ |g*><*f f&O 

t^— 9«B^&AU. x— £ ffi^(D"r— $ EP *P 

^r— *B»B«=Br=*>oy— hfilz«IE*<HliiP**L 
r ^«B!r3eR8Mrtl=ff 5 «fc 3(= Lfca>T?, ±8ESbSlc*D 

[0 0 9 2] *fc*»Btt. f-^lEtlt, -SM) 

*Bl=«yo>T— *B£attfl!>»fc*BE*fflto 
U ^r—^Ba^ LT5lMcatt*<*«:*Ba3b<H«n]* 
tift^-^BBBSBftMlcfta-rsct^cfey^-^B 
a>Btt<DB*P*frd £51:: LfctDT?. JzaESbSlcjta*.* 
5B»Brt*«»T?#4* 3 »»**"*■*. 

[0 0 9 3] *fc*#6Biii. mz2Uz$)1m£1x& 
7 s — *Bffi(=«tyBa»IBBffi*<B<b**L*B3F'b;U= 
BBfchfc*— K*l=BE*«HUnS*vCl**B(=* v r - 

[BBOBWttKH] 

[01] JBiS«6^IBIc«*lcdzl=.^ hO«K«A 
0T?fc£ o 

[02] LCDOHM^c 
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